& 



4* 



Patent 

Attorney's Docket No. 030681-200 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of 



Yung-soo KIM et al. 

Application No.: 09/576,767 

Filed: May 24, 2000 

For: METHOD FOR TRANSMI 

RECEIVING ORTHOGONAL 
FREQUENCY DIVISION 
MULTIPLEXING SIGNAL AND 
APPARATUS THEREFOR 




Group Art Unit: Unknown 
Examiner : Unknown 



CLAIM FOR CONVENTION PRIORITY 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

The benefit of the filing date of the following prior foreign applications in the following 
foreign country is hereby requested, and the right of priority provided in 35 U.S.C. § 119 is hereby 
claimed: 

Korea Patent Application No. 99-18852 
Filed: May 25, ?99? 

Korean Patent Application No. 00-7875 
Filed: February 18, 2000 

In support of this claim, enclosed are certified copies of said prior foreign applications. 
Said prior foreign applications were referred to in the oath or declaration. Acknowledgment of 
receipt of the certified copies is requested. 

Respectfully submitted, 



Burns, Dqa 



Date: August 14, 2000 



P.O. Box 1404 

Alexandria, Virginia 22313-1404 
(703) 836-6620 




larles F. Wieland/iII 
Registration No .,33,096 



(09/99) 



KOREAN INDUSTRIA 
PROPERTY OFFICE 




This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Industrial 
Property Office. 



Application Number: 



Patent Application No. 99-18852 



Date of Application: 



25 May / W 



Applicant s): 



Samsung Electronics Co., Ltd. 



31 January 2000 



COMMISSIONER 



1019990018852 



Patent Application 
Patent 

Commissioner 
6 

1999.05.25 
G11C 

Signal transmission method and apparatus 



Samsung Electronics Co., Ltd. 
1-1998-104271-3 



[Document Name] 
[Application Type] 
[Receiver] 
[Reference No.] 
[Filing Date] 
[IPC] 
[Title] 
[Applicant] 
[Name] 

[Applicant code] 
[Attorney] 
[Name] 

[Attorney's code] 
[General Power of Attorney Registration No.] 1999-009556-9 

[Attorney] 

[Name] Seuk-heum Kwon 

[Attorney's code] 9-1998-000117-4 

[General Power of Attorney Registration No.] 1999-009576-5 

[Attorney] 

[Name] Sang-yong Lee 

[Attorney's code] 9-1998-000451-0 

[General Power of Attorney Registration No.] 1999-009577-2 




Young-pil Lee 
9-1998-000334-6 



[Inventor] 

[Name] 
[I.D. No.] 
[Zip Code] 
[Address] 

[Nationality] 



KIM, Yung Soo 
640112-1063613 
463-010 

111-1002 Hansol Maeul Jeongja-dong, Pundang-gu 
Seongnam-city, Kyungki-do 
Republic of Korea 



1019990018852 



2000/2/ 



[Application Order] I/We file as above according to Art. 42 of the Patent Law. 

Attorney Young T pil Lee 

Attorney Suk-heum Kwon 

Attorney Sang-yong Lee 



[Fee] 



[Basic page] 
[Additional page] 
[Priority claiming fee] 
[Examination fee] 
[Total] 



20 Sheet(s) 
20 Sheet(s) 
0 Case(s) 
0 Claim(s) 
49,000 won 



29,000 won 
20,000 won 
0 won 
0 won 



[Enclosures] 



1. Abstract and Specification ( and Drawings)_l copy 




This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Industrial 
Property Office. 



S §J 21 S 
Application Number 



mo\mm ^99m m 18852 



m m a m m 

Date of Application 



1999£ 051! 25 gJ 



Applicant (s) 



% 



01 : 



if 



2000 a 



01 



COMMISSIONE 



31 U 




1019990018852 



2000/2/ 



[Ai#9] 

[mesial 
[as2i mm 

[B*9°l 9£9S1 

[93] 

[CHBI211 
[£9] 

[CH&I213H] 

[CHBI21] 
[£91 

[CH £I2J3H] 

[CH£I2!1 
[S8] 

[£9X11 

[&9°l ^221] 
[£921 S^H^I] 
[^RJM^SiS] 

[=531 



mm 

6 

1999.05.25 
G11C 

Signal transmission method and apparatus 

1-1998-104271-3 

9-1998-000334-6 
1999-009556-9 

9-1998-000117-4 
1999-009576-5 

OI&S 

9-1998-000451-0 
1999-009577-2 

KIM, Yung Soo 

640112-1063613 

463-010 

SJIS £^AI ©9? &£DtS 11m 1002S 

KR 

^51 S HI423E2I ^§011 218* 01 ?I2F 301 SSISUD. CH 
£121 019 

at (si) Diaiei 

(Oj) □£|Oj 

01 &S (81) 



38-1 



1019990018852 

imm 



20 e 29,000 
20 E3 20,000 

o a o 

0 i* 0 
49,000 §1 

1. S^AI- SAilAi(£S)_ie 



38-2 



1019990018852 2000/2/ 

£ ^^Hr ^ 4^ 7]]^^; Aljr ^ ^ ^ H ofl 

3M3# ffcL, CfA] 3 7l 7> MS! L7fl^ ^Ir^-l-iS- #711; L7fl3 

ilr^-i: zj-z* JH^ £3:*Kr #31; L7fl^ M-^ JL^- ^BH 

£^-*M f 37l7> N# ^*Kr #7fl; -|^M1 ^ S. 

3*^1: ^Jf^Kr #31; ^ US] ^7}- <*#<& M-g- . o>^S.H ^S^L ^ 

#^«Hr #7« 3E^-*Kr f^^S *>JL, ^ofl ^ 413: ^41 ^ 
^ ^r4l€ 4l3l# ^*1H 413: <£fe #31; ^11 3.7) N 

•?! 413: ^# a]^^- ^ ^^sj^l- ^71^ #31; 413. -a-lhg- 

a.7l7> MSI L7fl<sl #31; LtH4 zfzj- m-^ Jl^r ^feH ^ 

«r*>^ #31; L7fl^1 M-3 Jl^f ^fBH ig^g ^l-^** , 3.717}- NSl ^ 1- 

^ ^*Rr #711; ^ #«: tilo^-I- 3t^}Jl, ^s)-^ #31-1- i^- 

^r^l Sl*>#, 71^51 OFDM ^^Hl til*>^ paroI 413:1- 
49^«H, 71^1 #«H #Ajofl al^ol %.#7)£\ 7-3-7} ##*l-3l ^^^Cf. 

S. 6 
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Ajji ^ ^-^1 {Signal transmission method and apparatus} 

£ 7l^^ OFDM ^aI^o] l-^-£olcf. 

S 2^ 71^5] OFDM 4]Jl ^^]^ £A]*V m.^]^ 

£ 3£r OFDM ^Is^l zieflso]cf. 

5. 4fe N&o] zj-zj- 2,4,8,16, .., 1024^1 zj-fo} OFDM ^1-^ PAR S^ltr 

£ 5^r ^<H] ^ 41J: ^1^*1 ^^Al^^ ^ s.X\^ ^^-£o]cf. 

£ 6^- S. 5^1 L*(M-IFFT)Sl <a^^H]^l 

£ 7^ £ 6^1 ^a} ^-tifly]^ ^^Hm 

5. 8£: £ 63} ^ ^^-7]^ ^11^ ^1^11- £Altb 

£ 9^r £ 6^1 ^7|£] ^12^^H11- #o"|cf. 

£ ll^r £ 10^ L*(M-FFT)£) ^^^1^]^ ^-8: £^l^r lr^-£°14. 
S. 12^- £ 1131 ^ £-afl7l<i| ^ll^A]^11- £AlfV ^Jolrf. 
£ 13£r £ 112] ^ai ^-iafl7l^ ^12^a1^11- £Altb 

£ 14^ S. 11^ ^A] ^^-713] ^AjAj^^ SA]tb ^JolCf. 
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<15> A]Jr ^ «^ ^ Zl <*fl ^ , 2]ji7 -g-^ 

^ H <H^ ^fl^d^r ^11 ^ ^ ^ SM^-. 

<16> J-*} £ ^ -B-^i sfl^ -§-^ cHC|Ei» ^ ^£7> feo>^ 4^ % 

E^afl^i 3)H^(multipath fading) SE^- (inter symbol interference : 0 1«HM 

ISI5r ^)°] f7}s}^ aIsJ^o} cHo]E^ o^^Tjl ^cf. a}in ^s)-^ ^ 

S)-(0rthogonal frequency division multimplexing: c l*Hl A: l 0FDM°1^ tir^r)^ ^rlr 
•E- (Discrete multitone:°l*MH DMTEr tr^f)^- ^sfl^ 2|H^a2j. isi<4| #S>jI ^ 
JL^^l ^ 3-$<>l SH*! -fr^'Mfe .2.^^. ^(Digital Audio 

Broadcast :DAB)3|- t)x)% ^e)]wl^(Digital TV)^ *±3L sfl^sq&ul, v]^ 

°1H^ «ltfl^ 7><y*> SKI (Asymmetric Digital Subscriber LinerADSL)^}- ^-§- 

7}<g* r eKUUniversal Asymmetric Digital Subscriber Line:UADSL)°1M 

<17> £ i^. ^JwV^ol OFDM i-fEf^cf. «J^S} <9^ c-ilolB] b„^r 

(104)^1 ^*() N7fl3 X n °.S ol^^l «qB) BE^r Ir^S. ^11/^1 ^«:7] 

(104)^1 #^£r N-3 jH*t ^f5Hl <3€^r7l(N-point inverse fast Fourier transformer: 
<>1*MH N-IFFTBr tW(106)°ll ^*fl N-^ ^^^H N7fl^ a]^^ a) 
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<18> 1] 

<19> ^t/^jl ^71(108)^ N7fl2] ol^^l tSjEi SE^ <|J^ 

^3:^ x k S. ^^Al^cf. ^3X^5)^ ^7>7l(110)^ N7fl<q ^1JL# n> 

G7fl£l 445}^ N7fl Aijrs iffl gdf| ^-^-^Vcf. o] G 7fl^ Ajiff ^ 

^^(cyclic prefix)^ -^--E-tK °1 (N+G)7fl^ Aijr ^l^eH*! *>u|- 

OFDM ^1: °l€-t}. o]^ ^ QFDM ^1: lr^-#°l <£^r3 c]^^/o>^- S 

^ ^^r7l(112)l- Alls ^^JI, ^ ^^(Intermediate 

Frequency: <>1*H>H I/F^ WO ^ ^ ^r^HrCRadio Frequency :°1«HM R/F^ ^rtf) 
^sl 7i*H #^€^r. ^•^^Sr 71^ OFDM Al^o]]^ ai^s. ^^J-^ 

iL#^l <^7H ^-^71(102)4 ^«7l (104)^1 wpMs. 

<20> £ 2 ^ ^^Sl OFDM ^!J- ^ #31-1- q-Ej-^tJ.. ^5)^ 4] jri=. 3 

R/F ^ I/F ^el ^HH nfloi^Hflc ai^ r(t)s _ tg^^n, cfA] o}^zl/x?\ 
^«:7](202)» ^-SH ^^sH^H r k S ^&=H^:£ ^ 

7]7l(204)fe *r*l€ ^l^H OFDM ^ ^l^* ^ Se)^ ^(cyclic 

prefix)!- *i}7]& t^g-, N7fl^ #3th=k 3] 1/^1 ^7l(206)*r t±X\ 

<Q&£\ ^11 3.71 NS1 ^«r*H N-3 JL^ ^feH ^«-7l(N-point 

fast Fourier transformer :°1*HW N-FFTSl- ^cf) (208)3. N-FFT(208)^- N- 
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3 JL^r ^SKr ^3.^, Aljr r k » ^^Hr ^Js R n ^-S 

*i^m. 

<2i> [^«J-a] 2 ] 

/?*= Sr*-***'", n=0.-.tf-l 

n = 0 

<22> ^^^^^-1-21-7] (frequency domain equal izer:°lSHH FEQ^ tW(210)^r 

N-FFTC208) #^ R n °11 A ^r^Hr n^S ^^^^-y]^ ^#-g- *fl^ 

*IH -tl^^^*- 3i#«fl ^=h ^#71(212)^- FEQ(210)£] Z n ^S.^-E^ -^sfl 

X n * ^/^l ^7l(214)7> 3.7) m 41 

its 45121-71 (216) <HH €^fl 31 «1M b n -i- ^t4. 7l 

€^ OFDM *l^ol Aijr-i- ^Al^ ^.^e uf-Bj-u£4, a^j^ ^1/^11 

71(214)^ ^-Ssl-71 (216)^1 tapf-o^ opr^ §-*fl7> S^b ^#71(212)^ 

451^-71 (216)» *m-S] ^HlAi tb^^i^l ^ 

<23> <^S]7fl^| X n # ^*H=} 1^ £o] ^>^7l Hfl^l, Al^« OFDM 4!Jl X k 

^ ^31^ ^(central limit theorem)^ ^l^fl^i 7 r - J M < £( Gaussian) £-5E-I- ^ 

cf. n. ai^o} si a. tfl ^^wl (peak-to-average power ratio: 0 1*HH PAR°1 

<24> £ 3^8- N=256<>lJL X n <^l 4^ ^°1 ^(Quadrature Phase Shift Keying:QPSK) 
^m.<£ tifl, a] jYcg ^ OFDM 4lJl£] ^flt-i: Aljro] PAR7> jEL^ #4!3r^) ^ 

^^/°>^-S.ZL ^7HlAl #^^(clipping)ol «H8*r7li+ iiol^( quan ti Z ation 
noise)7> 3.7]} iHJtb^. SEtb ^JJl-I- R/F#£} #^7l(High Power 
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Amplifier:ol*HH HPA&r tW<M (cl ipping)4 ^#^3 sfl^-ol igHJ^H s$ 

°] ^1* *\*}7} oL^S. HPA7> nfl-f ^-o. ^ofl^ ^ 

4^ ^-f, HPAS] jL-fr-i- 3.7)1 ^M^ji ^sfl a]^^ >S^-§- ^^H^l^ 

<25> ji£*f] OFDM ^1- x j)k ^ PAR^ 4-g-3f ^c>l ^^^cf. 

<26> 3] 



<27> OFDM ^JLtt afl ^-i;P>cf 3^3. PAR ^S] ^■■g- 

^ &JI ^f-Tll^ ^ ^ ^cf. JE 4^ N=2,4,8,16, .... 10245. ^ 

^1 OFDM A]^^^ Aij-cq PAR & r 0 ^ ^ Pr{ ^W 1 ^. 

<28> ^o]^[ OFDM Al^^oflA-^ ^-^^ ^ ^|cfl PAR^ Parsevals's theorem^- 

^ 9X^, ^--§-£1 <£^^-['0FDM with Reduced Peak- to-Average 

Power Ratio by Multiple Signal Representation 1 , Annals of Telecommunications, 
vol.52, no. 1-2, pp. 58-67, February 1997] *\]*] SHrtr ^-Er^r ^U^t}-. N7fl ^ti.^^- 
^ ^ OFDM ^JL^H «H8§ *r ^Tfl PAR^ chg-:4 ^^r. 

<29> 4] 



6 / /T 



<30> 



<^7]-H <7 X 2 ^ ^#<g<3 Als^ ^>( var iance)c>li=r. ne^^, 
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<3i> 5] 

max \x/J = max „ \X„\ = C 

<32> 6] 

<33> <*J7H 0 2^ ^^ogoi ai^ Xn ^ ^.A>ol^ ( max n lX n |=C ^ ^«-^]# X n ^ Hfll 
(constellation)^.-?-^ ^ ^ 3^ PAR^ 4#^r ^1 

<34> [^*}-ai 7] 

(T =fNS x 

<35> c^H, rx=C/cr x ^w-^l: X n ^ PARI- M-B^cf. 7)^ 

(single carrier) 43 ^Z-tflS. 71^2] ^=£4 « 0 >^£] 

PAR ^°l7]£ *>cf. zie^^, 7^r ^^^^(multicarrier) HJ-£]Sl OFDM a] ^ 

^ ^ll7f PAR7> ^r 1 ^ ^-7>» M-Bj-ifl 

<36> go) OFDM ^]^£r N-point IFFT/FFT* "fl^l <il3l^ 

PAR7> *fl-?- ?)x) f a]^ ^a] ufl-f ^tfltr €-7ll# o>7lA]^ltq-. , OFDM ^J.^ 

PAR* #o]7l OFDM HSiS) PAR* ^0)7) ^tr #sfl 

^ ^l-§- A >^^ > OFDM 3.7) Ho) Tj-f tJlsj^ol ^*>^a^ n fl-r- S. 

^-§-5]^ <£J1S]^ PAR* #<^^ ^#51^ ^Jl^o] 3.7]) ^7}i5}±± 
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xtir^feiE- [A.E. Jones, T.A. Wilkinson and S.K. Barton, 'Block coding scheme 
for reduction of peak to mean envelope power ratio of multicarrier transmission 
schemes', Electronics Letters, vol. 30, no. 25, pp. 2098-2099, December 1994], 
[S.J. Shepherd, P.W.J . Van Eetvelt, C.W. Wyatt- Millington and S.K. Barton, 'Simple 
coding scheme to reduce peak factor in QPSK multicarrier modulation', Electronics 
Letters, vol. 31, no. 14, pp. 113-114, July 1995], [Richard D.J. van Nee, 'OFDM 
codes for peak-to-average power reduction and error correction', proc. of 
Globecom'96, pp. 740-744, London, November 1996] ^^-^ ^r^tr (coding) 

* *r-8-«H OFDM ^IJLS] PARI- #£|Cr. °) w o v ^#^r =L t^^M PAR* 
tH] *fl^- JLSr^o]^^- no] l6Jitr e OFDM ^-g-^r ft*}. 

57871132r 5623513 'Mitigating clipping and quantization effects 
in digital transmission systems', Tf-^H 'Mitigating clipping noise in 

Mult i -carrier systems', proc. of ICC'97, pp. 715-719, 1997]^: S.^- ^l^^ OFDM 

OFDM 431: £€■ 41 ^##-§- 3^ t^, ^}<^ 

(scale) OFDM 4ls^ ^41^ ^4l€ OFDM 4Ls:<M o] ^?\}<£ & 

3#tr 4ls^ ^7]« ^eflrfl^. Hl°lEi# 3#*H=r. 3- 

7 ]» #o]^l ^ro.^ HPA<M I^Kr «l4i^ sfl^sL ^Isfl ^vg-o] 37fl ^3 

#±S. <£tr 31^3^ ^ 7fl4i Jl^* £ji*r *r$m. ^l&IM- ^ 41J:£) 3711- # 
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<^°> is}E-S. ^<EHH ^lJLtfl ^H]7> #±S)1= &$7} *k$*W , PAR^ 

SZ^- ^ ^l'LV, ^ o] -^oj ^ ^JjL SR^ OFDM ^1- 1-^8: 

^r^-^-^l 5610908 'Digital signal transmission system using frequency 
division multiplexing'^: ^ QPSK °l-¥-<H3l OFDM ^l-g- IFFT*M 

FFT3H ^3}-^^ ^Hr^ ^Jl^H ^*Rr Alls] 

^ ^HfltflS- ^HS^r^, ^1^1 (band edge) ^fe^] 4]J:» ^^H^lt}-. a>-§- 

^Jltt ^IJliU} si] a. ^SJW ^Tfl^tf. o] yj-^^ IFFT* <M~§-^-Tr 

%j-ul-g-*i [Allan Gatherer and Michael Polley, 'Clip mitigation techniques for 
T1.413 Issue3\ T1E1. 4/97-397, December 1997] 3|- [Jose Tellado and John M. Cioffi, 
•PAR reduction in multi- carrier transmission systems', T1E1.4 VDSL, T1E1 . 4/97-367 , 
December 8, 1997] £r <^ (redundant) ^*Hr ^^^1 *13«H *1#<8 

^ OFDM ^af db7]^ «^o]4. o] Hj-^oflA-] ^ ^ Jl^t* a. 71] 

^-Jl-S-^ [Stefan H. Muller and Johannes B. Huber, 'A comparison of peak power 
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reduction schemes for OFDM', proc. of Globecom*97, pp. 1-5, 1997]£- OFDM QslQ ^ 

y c^#^r <^7flS] N-point IFFT« -S^H ^*fl<>> S r JEL5. nfl-f , ^ 

<42> 7l#^ «V^4 ^IS. SL^U^^r PAR7> 3.7] OFDM ^^^o] ^ o] 

(training)^ ^Ulty. =L^, v%o]&\ #^4-^7} ^7}-s}# *fl^<q 4U::?BH 
-^3*1 ^^l^-^l^^ ^7} ^(equalizer tap) ^7} ^ro>7^> o] 

*l*r^, OFDM ^igo] fEQtt ^sHr «|-^>ji ^^Hf-t-fl , z}- ^sj-^s. 

I7fl^ ^fl-f ##*r #^<>1 SU^f. =lt\IL$- Jl# rflojBl 

^°fl OFDM cl 3^tr 1 ?>, PAR7> arffe I^AS ^1 

<43> # 7 )£} ^-^1^4- «fl^S>7) £-2.3.^, 7j^q OFDM «J-*H 

PAIH «^ ^*}^, 7l^ ^ W<HH W]*}^ ^7} 

^ ^ 3-8-] 

<44> ^1-71^ -a- ^*>7l flS^, ^ Aljr ^ (a) ^llt ^- 
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JlSl-SKr #31; (b) ^JLs)-€ N7flS] 52 = cflo]B]l- ^>u}-^ *>J1, tq-A] ^7l7> 

MSl L7fl2] M-t^- #31(^7^, N,M,L^r AA ^n^l^, L=N/M) ; 

(c) #71 L7flsl dbl-^-#^r M-3 «3^*Hf #31; (d) L7fl^ M-3 ^ 

(e) #71 Ir^-ofl ^ ^el^^# #31; ^ (f) sej^^7> 

<45> #7121 r}€- -^3^- ^*>7l 33: ^IJl ^ «o v ^^r (a) ^ 

3 ^lt ««:*H <2^r #31; (b) #7l a}^ 3.71 

N<*1 ^IS. A}^^- %JL, $Q 55l^if *ll7^Rr #31; (c) #71 A]^ 

^# 3.7l7> M^l L7fl2l ^"-oj- qj^fe #3l(^7lAi, N.M.L^r ^ lo]^ 

^°lJL, L=N/M) ; (d) #71 L7fl5l ZfrzJ- JL^r ^f^^l #31; 

(e) L7fl<5] M-3 -H# ^fel°fl ^lr«^r ^^>^, ^7l7> N<?1 ^ ^ 

#31; ^ (f) #7l ^ ^--sj-iLsL^-Ei cflolE-ll- 3#*Kn, ^sH^ #31# i^" 

<46> Aj- 7l o] £ x^s s.^^. ^-Aj fl^-oj, ^dl AlJ: ^A]^l^ Al^S. 

-^SS^Kr ^S^-71; -^JLS}-*! N7fl2] C-)lolE-l# S^S] ^Jl, ^-A] 3.71 

7> M^l L7fl3 ^^S. ^^tifl7l(«^7lAi, N,M,L-8r ^ 1°1#3 ^o]jl, 

L=N/M) ; #7l L7fl£l ^Ir^-^-t- zl-zl- M-^ j14* ^ffeH 9^3kSRr L7fl^l M-3 ^ # 
eH *?€*7l; L7fl2l M-^ JL^- ffeH ^l-^M: , ^7l7> N^l ^ 

#«: 1-^* ^*Rr ^^-71; #7l #-=-6|) ^ £2]^it ^« 
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^7}7) ; ^ ^7} = 3*^7} o>^-s.zi ^IJiS. 

<47> ^-7^ E tf€ ^-^1: ^*}7) 31* ^ ^#*l£r 

S^-El 371 N<?1 4!Ji a]^^- ^ji, ^ ^T^Rr 

^ ^71; ^7} AlS Afl^ 3.7} 7} U91 L7flSl ^^-0.5. vp^fe- ^ -g-tifl7)( 

^7H, N,M,L£: ^ 1^]^ ^^olj7 ( L=N/M); <#7] L7fl^ ±f^tf ^ 11-3 aL 

^Bj C-flo]B]l- £#*Kr ^#71; £ #71 HM^* 

<48> o] f%<% *\ £^^r ^-S^H •& ^-i: #>H1*1 -g^tf. 

<49> Mj-^ofl o]*j) Aljr* ^^Rr ^1^1 ^^H)^ 5. q-B}^ 

*r 31^. 5. 54| ^S}^, ^ofl 3«r 4lJi ^4l#*13 ^li^ JMLS*7](502), 
31/$! ^«-7](504), L^-Hfl M-3 Jl^r #bH em#7lM«HH L*(M-IFFT)el- 
^4)(506), $1/3! ^71(508), ^Hs}^ ^7>7l(510) ^ ^lH/oV^n ^ 
^7l(512)» 5L^H ^^cf. 5. 5*\] ^ & ^31 £. 1^1 3^ 7l 

^51 N-IFFT(106)^- L*(M-IFFT)(506)o.S. tfl^ltb ^ -§-<l}S}c}-. ^, -g- 

3 4] 31 #4l#*HH Jf JL2M(502), 3!/$! €^71(504), $1/31 ^^71(508), 
^SBl^^ ^7>7l(510) ^ €^71(512)^ 3"3" 5= 1^1 -f-xsl-71 

(102), 3!/$! ^71(104), $1/^1 ^71(108), ^Ssl^^i ^7>7l(110) ^ 
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^*1HM^3.II £^71(112)011 tfl-§-*Rr ^-S.iom. 

<50> £ 6^- J£ 5^1 L*(M-IFFT)(506)Sl ^^^Hlt M"^^, 3. ^-g--§r tf£- 

4 ^^-tifl7l(506a)^ 3.7)7} N^l SJ^^lS 3717} M°] L7flSl ^ 1-^- 

£-3. M-fecl-. H cf-S-, n L7fl<q M-IFFT(506b-l, 506b-2, 506b-LHl 

M-^ JL# ^eHl ^ 7 }X] M>L=Nolcl-. n. q~g-, ^^7l(506c)^ L7fl£| 

M-IFFT tl^Bl j±( inter leave)^ tfA] 37l7> NSI *>M-^1 #^-£.3. nM^r*. 

<5i> S. 7-& N=8, M=2, L=4<anfl^l ^^-wfl7l (506a)^l ^^Hl* M-Bl-^rf. £ 84 £ 

9fe A 7 A N=8, M=2, L=4<|]nfl£l ^ai^^-71(506c)^ *Hl^*Hl % ^12^^H1# M-Ej-^tK 



Ol ^-^S M-El-lfl^ Cf^-uZ}- ^-Cf. L7 fl^ U ' 1 '"''^ 1 

^ 4^-4 ^1 ^13 X n S^-Bl ^rf. 

<53> [^«l-<bl 8] 

X' v =Xaf +v = X n , n= IM+ v , /=0.1,-.-L-l. v =0,1.~ ,M-1 

54 L7fl£l M-IFFT(506b-l, 506b-2, — , 506b-L)£- AA X ' v ' /==0 ' X * "•■ L_1 # SJ^o. 

3. ^r>Ji 9^1 M-3 ^eH <3^# xL,l=0,l,-,L-l^. 

<55> 9] 





*L="4f ^V,^™ 1 ^. /=0.1.-,Z.-1. m=0,l,-,Af-l 



^ ^-tl^^-7l(506c)^ L7fl^l M-IFFT(506b-l, 506b-2, 506b-L)£) 
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10^ s. 8^1 ^ll^^Hl# M-Ej-tflfe- ^*H^, ll£r £ 9^1 *1]2*1*H1- 

<57> 10 ] 

Xk=Xiu+ m =x ! m , k= IM+m, /=0.1, ■ -,L-1, m=Q,\,-,M-l 

<58> 11] 

**=*«L+r=*m. *=mL+/, /=0,1,— ,-L-l, m=0,l,—,M—l 



<59> ^6)1 ^!#*1^ J$J$$\ N7fl^ Al^-cg^ AlS 

x k ,k=0,l.-,N-l o) n].^^- G 7l] N7fl ^# Rfi oj-ofl 

(cyclic prefix)^ $-»MH ^1^^ OFDM ^1- ^ c>^zl 

<60> £ 10^: W ^ ^^1^] ^^^1^11- M-Bj-^C}. 

^IS. r(t)fe o}^S.n/r)x]iH ^$7l(l002)<H) ^#^s)<H ^^11: ^Is r k S. 

i=K ^SH^^i ^17171(1004)^- ^€ ^iJL^ ^ OFDM ^1: 1-^-^1 ^3}-^^- ^> 
*\ =el^i(cyclic prefix)* ^7l*}- cf^g- N7fl^l ajjt *im/^ 

1 €©71(1006)^ tM ^^^1 Aijr ^#-§- 3.71 N^l ^)BlS ^^sH N-FFT(1008)5. 

N-FFT(1008)^ ai^ rk -i- -4L£ R n -2-S ^A^t}. 

FEQ(1010)^ N-FFT( 1008)^1 #^ R n ^l z}- <y*l>2 n^S. ^-^Hr ^s^l^l ^ 

*ll\^H ^S^^^: Ji^jl, W n ^- N-IFFT(1020)^8r <$ 

^ Us. W n # N-^ -2.^ 3feH ^^^H ^1^^ w k S ^^4. <^7H, 
N-FFT(1008), FECK 1010) ^ N-IFFTU020H1 2]efl ^BlEj^- QQ^i az^^r ^ a|s r 
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kS^-Ei *fl^ Sfl^§- iL^fV 4JJL w k » ^7] flSb <« «<H M^^r 3J<>H. 

tl-E- ^3*3 3)-^^ ^*>^ jLJ2f» ^IH fl^Wfe a}^ 

<6i> £ S. 10^ L-g-wfl M-$ fl^sH ^^7l(ol*>^A^ L*(M-FFT)^ 

( 1022a) ^ 3.7]7> N9J SJ^ 3.7)7} M<& L7fl^) ^ M-^cf. zl 

M"§: M-FFT(1022b-l, 1022b-2, 1022b-L)# M-3 ^fe) 

°)1 ^tf. <*|7H, M>L=Nolcf. zl cf^-, (1022c L7fl^ 

M-FFT(1022b-l, 1022b-2, 1022b-L)^ #^ ^b] e) 3i( interleave)^ tH 37l7> 
N9J *>i-r^ ^^tb^-. -£ 12£f £ 13£r zfrzj- n=8, M=2, L=4°Jnfl ^r^l^-wfl^ 

(1022a)^ ^l^Al^l *3 ^11 2^ ^1^1- v+e)-^ 3W*=r. £ 14^ N=8, M=2, L=4<H*fl ^aj 
^•^■7] ( 1022c )£\ €*l°fl€- H-^^cf. s. 12fe 4lJl ^^1^ ^^^-7l(506c)7> S. 

^<g<g 7| o.ofl cfl-g-^ Aijr ^^oj ^Ai^-yfl7](1022a)^ ^-S* M-E^ 
ch S. 13-B- ^^1^ ^^^"7l(506c)7> 5. 9^- £°1 ^€ T^-fofl tfl-g-^ 

^Is. ^1^1 ^ ^l^afl7l( 1022a) 2\ M-m^t}. 12^ £ 12°fl S.*\& 

^41 £wfl7)( 1022a) ^ *fll^Hll- ^Bj-vflfe <^£]°H, 4^4] 13^ J£ 13<H1 ^a] 
^-wfl7l( 1022a) ^ *)]1^H]1- M-^-^H^ 
<62> 12 ] 

<*> m= k—lM+m, l=0,l,—,L-l, m=0,l c — ,M- 1 

<63> [^HH 13] 

Q> «z.+r= Q>k. k=mL+l, 1=0,1, -,L-l, m=0,l,—,M—l 
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<64> ; 

L7fl^ M-FFT(1022b-l, 1022b-2, 1022b-L)^ ~ 0 ' 1 '"' L ~ 1 s. o^o.^ 

*r«H 14£) M-3 fl-eW fO=0,l.",L-l^_ # b^^ 
<65> [^t]-^ 14] 

^= /=0.1.~.I,-1. y=0.1.~.J*-l 

<66> zl !=}--§-, ^ £ ^-71 ( 1022c )fe 15^ ^-ol L7fl^ M-FFT(1022b-l, 1022b-2, 

1022b-L)Sl ^.'=0.1, -.1,-1 ^ oi^Bl«.(interleave)^ i=M 3.7)7} N 

<67> 15] 

Z n = Z u+v = W v , n= IM+ v , l='0,l,-,L-l, y =0,l.-.Af-l 

<68> p>*1 ej- 0.3. 3 #71(1012)^ Z n 3.J?-B] X n # 3#3bi=h 

<69> m}-^ L=N, M=l£.3. ^ ^-f £ 5^1 L*(M-IFFT)(506)^r #§H ^Sfl 

tfiSM (504)3- ^1/^11 ^S7](508)7> €^-^^^1^-. ^th £- 10^ L*(M-FFT)(1022) 

cg^o)]A^ ^Al^Jl, AR <3^olH 3M^» 3#^l=Hr ^HH 7l#^ 

^4 ^ « 0 >^4- ^.siM-, -g- ^ 41 3l ^4l# 

^HH^ ^ = 3 ^(cyclic prefix)* 3.71 N-M-'tS %7}f;}5l ^^*HH 
^ ^41 >0so)]a-1 sel^>i» ^SH, N-FFT(1008), FEQ(1010) ^ N-IFFT(1020) 



38-18 



1019990018852 2000/2/ 

<70> a f^^. £ 5 o] L*(M-IFFT)(506)°-S. *1#<3^ ^lSL# ^tfl 

PAR A^A QA. 
<71> i 6 ] 

<72> . 

-g- ^ ^tfl PAR ^ 7]^ OFDM ^lJL«fl A/ ^ s 

^H-^tf. M=l, L=N-°S. ^ ^ofl -a^.^ PAR 7] ^ 

<73> sEtb, KM<Ntl ^-f, 71^ OFDM 4lJ:^ PAR* #°]7l #5fl^) « 0 > 

^1-^- PAR* 33- #<H ^ ^ ^eflo] PAR ^ «j. 

<74> (g^p-i^^. [Richard D.J. van Nee, 'OFDM codes for peak-to-average power 
reduction and error correction', proc. of Globecom'96, pp. 740-744, London, 
November 1996]^ N= 16^31 8-^1- ^^(complementary code) 27fl# o]E)e| 

^ (interleaving)^ ^>-§-^i=r. N=8°] 7)^2] OFDM 8-^Jl- S = # 

-§-^" ^-t- ^1^.^ PAR7> 3dBol^l^, N=16°]JI 8-^# JS.^ 27fl a> 
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PAR^ 6.24dBS ^7>W. H-tH-M N=16, L=2, M=8S. ^ 

^-g^ ^-f, PAR7> 3dB°l5.3. ^2fl^ a 0 V^ofl wl^><^ PAR» 3.24 dB 

#^*} ?1 Jl3}-» <2^t}. ^«V^ o.s A>-§-S>a} X[3L2) PAR* #oji- « 0 V^#^ 

^1 Nol *}--§. nfln> 7 ^>cf^ €-^7> &tj-. ZIBiq-, ^ofl o^}ig N o] ^- 

578711332}- 5623513 'Mitigating clipping and quantization effects 
in digital transmission systems' 0 !] ^IJL^l si 3. -t-s]^ efllS (clipping 

level)* ^ «fl^" OFDM ^i^l^^ £L7l» o^je.^. ai^. ^ 

PAR ^ o. ^ ^7} o>^ =L7l# #o] 

5.3. ^ ^% ^7> ^efl^ ^^^14. S=SK ^l^H Al^^ 

<?1 ^1^, ^ ^o)] ^ PAR «o^* , 412.^ 3iLfe «fl^ 
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[^^^] 

(a) ^-JlsH^ #7fl ; 

(b) N7fl^ 2E ^olE^l- <sKf£} r±X\ 3.7)7} M°l L7]]S] 
iMs-S M-¥*r ^-7jl(^7]^ ( N.M.L^r AA 1°1#S} ^*r°lul, L=N/M) ; 

(c) #71 L7fl<^ ^-H-s^ ^ M-3 Jl^r e?€**Rr ; 

(d) L 7fl^ M-^ -2^ a.7)7> no] 
s$^f>}±r ^711; 

(e) #71 #^M1 ^^Kr ^711; * 

(f) =&1^^7l- W-g- ^S,=L aJU ^I^Rr 
7fl# 3E#*Hr 3* ^JLS. *>*f ###^. 

2] 

^ill^l 31°]*], #7l e>q-Sl ^a.^. ol^ N7fl^ c-flo]Ei# 

x„,»=o,i,-,.tf-i ^ ^ 

#71 (b) ^TjHlA-1 #7l L7fl^l ^,/=0,l,-,i:-l )0_ z^-z}- ^ 

X^-X'w+^-X'n, «=Zflf+i/, /=0.1,",Z,-1. v =0,1. -.AT- 1 
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#7) (d) #7lHH ^-7] 1-^- **»*=0.1.-,W-1 o. ^ 

Xk=x lM+m =x i m , k= IM+m, 1=0,1,—, L-\, m=0,l,-',M—\ 

3] 

5U<H>*1, ^-71 <5>q-^ o]s- N7fl ^ s:EL clM^-i- 

-X"n,» = 0,l,-,iV-] gj.^ i^Bj-^i ttfl, 

^"71 (b) #?!HH #7] L7fl^ dfcilr^C Y/ "' /=0,1 '"*' jL ~ 1 )^ ^ ^ 
X^,=X a/+v = X n , »= IM-V v , /=0,1. -,£-1. v=0,l. -,M-l 

^7) (d) ^-71 i-ij- **.*=0.l.-.iV-l o. 

Xk=x mL+ f=x l m , k=mL+l, 1=0, 1, — ,L—1, m=0, 1, — ,M— 1 
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4] 

(a) 413L» t^lH #31; 

(b) #7l ajjt 3.7] NSl 41 3: ^# a] 3-3 ^Jl, ^ 5L 

(C) ^71 A]i 1-^-^. H7l7} M*l L7fl^ iff^S. q.-,^ ^7]|(^7lAi ( 

N,M,L£r ^ lo]^ ^^ 0 ]ji f L=N/M); 

(d) #7] L7fl^ ilr^-## ^ M-3 JL^r *£^Rr #7fl; 

(e) L7fl^1 M-^ Jl^r ^feHl ^Ir^S-i: , 37] 7> N<?1 ^ ^-S- 

(f) ^"71 ^ HH^-i. oa-s^fe. ^7^1 # 5L^-*Kr ^-a- 
[3^8- 5] 

^-7] (c) #7jHH ^-71 L7fl^ /=0,1.-,Z.-1)^ Zj-Zj- ^ 

<y m= <y af+m= o>k. k=lM+m, 1=0,1, " ,L— 1, ?w=0,l, ~-,M—l 

^ it^-is ^Is ° >m '■§- M-^ ^5H1 i^SH £fe 413:« 
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^-71 (e) 3:7]HH ^7] V® Zn.n = 0,l.~.N-l ^ ^ 

Z n = Z m+v =W v , n= IM+ v , 1=0,1,-, L-\, v =0,1,-, AT- 1 

6] 

#7] (c) ^HlAi # 7 1 L7fl<q '=0,1, -,1,-1 } ^ ^ 

o> l m= of mL+r= <*> k, k= mL+ 1, /=0,1, •-•,-L-l, w=0,l,— 

^•71 ( e ) #3HH ^-7] ^ ^ ^».»=0,l.-,iV-l ^ ^ 
Z n =Zaf +1/ = W>, n=lM+ u , 1=0,1,-, L-l, v =0,1, -,M~l 
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7] 

^14^1 &<^1, #7] (b) ^7] (c) #31 

(b.l) ^-71 3.7] N^l ^# 1-^-1- N-^ -H^ ^feHl #3]; 

(b.2) ^-71 b.l #3HH N-3 -31 ^^H ^1-^1 ^Mr^^s}-^ ^ 

(b.3) #7l b.2 #3HH sfl^-* N7fl£] ^#-g: N~3 JL^ ^fsH ^#^r 

8] 

3J= *>H-^ Ir-iMLS. *Ka, 4^1 3.71 7> MSI L7fl£] ^il- 

^-IrS ^^wil7l(^7lA^ N,M,Ltt ^ lo]^ ^oj^ L =N/M); 

^•71 L7fls] ^.as.^ z}-z| 3.4=- ^fsH e^^Hr L7fl^l M-^ JL^r ^fe] 
^^€:7l; 

L7fl^ M-^ i# 11 , 3.71 7> N^I lr^-# 

^"71 ^^«r -i-^-ofl ^ SSl^^l; ^*Kr ^nS-B^^ ^7>7l ; ^ 
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9] 

*ll8^o)l &<H*i, ^-7) *}^$] ol=^ N7 fl^ 3E cflclEil- 

X B ,w = 0,l,—,iV-l q^yj 

^-7] ^ MMfe- ^7) L7flSl illiK 1 ''^ 0 ' 1 '"'' 1-1 )-g- Z]-^ ^Xj 
X l tt =X m+v = X n , «=ZM+ v , /=0.1.-.L-1. v =0,1, -, M-l 

x'm nfl ) 

^"71 4^1 ^^71^ ^-71 **'* =0,1, ""' iV " 1 # ^ 

**=*flM-«=*L A?=flkf+w, /— 0.1. — .L-l, m=0,l f — ,M-1 
10] 

5fl°H, #71 <5}-M-^ <>l^Rr N7fl^ ^ C-flojEi^ 

X w ,«=0,l,-,iV-l ^ q.^^ ^ 

#7l ^-tifl7l^ ^"71 L7flS] il-^-SC :^./=0.1,-.L-l ^ 

X l v =X M + v = X nt n=M+v, /=0,1, i/ =0.1. -.AT- 1 
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41 tfl-§-*M 

51- « , 

k=mL+I, /=0,1,— m=0, 1, — ,J#- 1 

in 

#7l -SM-S^MH 3.7) N«?l -ilJL 1-^-^1 ^1^^- gjr, 

» *)l7isKr £«: = Bj*^ ^17^71; 

^-7] ^# S7l7> M°l L7fl^ ±f^OS ^ &Hfl7l(^7l^, 

N,M,L-$r ^ l°l#£l ^^oIji, L=N/M) ; 

#7] L7fl2l il-sHM ^ m-3 Jl^ ^feH ^^Hr L7flSl JL^ ^ejofl 

^7l; 

L 7fl Si M-3 -H^ ^Blofl 4ilr^-#^: ^ , 37l7> Ntl M-§- ^ 

#71 cflol^fl- ^#<5Rr 3#7l; ^ 



38-27 



1019990018852 2000/2/ 
12] 

<a«= <y af+m= a>k, k=lM+m, /=0,l f — ,L— 1, m=0,l,'-.M-l 

41 tfl-§-*M ^¥Ji, 



^•71 ^ 7J^-7l^ #7] ^ #-!=- ^ n .«=0,l,-,iV-l ^Al 
Z M = Za, + „= Wj,, « = ZM+ v , /=0.1. -,L-\, v =0,1, ~-.M- 1 

13] 

<y A ,£=0,l,-,iV-l 

^71 ^Al ^-Hl)7l^ #71 L7fl<3} ^ t (<»L/=0,l,-,L-l )^ Zj-ZJ- ^ 
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l m~ o> ^+1= <>) k , k= mL+ 1, 1=0, 1, ■■■ ,L—\, m=0, 1, ■•• ,M~ 1 

" el- « 

^7} ^ ^^-71^ ^-71 ^.1-^- Z„,n = 0A,-,N-l ^ + x\ 
^» = ^flf+,= P^» w=iflf+i/, /=0,l,-,^-l, ^ =0,1,-,M-1 

14] 

^ N-^ Ji^ N-3 Ji# fl-eW ^7); 

^7} N-^ JL^ ^-.eH ^7)ofl d)«f) N-$ -H^ ^-eH a^ofl ^s)-^<^^ 
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n = IM+v 




[51 8] 
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1 = 1 1=2 1=3 




k = IM+m 



38-34 



1019990018852 



2000/2/ 



{S. 9] 



1=0 1=1 l=2 l=3 




m=0 m=1 
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13] 




1=0 1=1 l=2 l=3 



14] 



1=0 1=1 l=2 l=3 




w=0 v=1 
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